Bone has the ability to regenerate its structure and function after fracture. Moreover, the repair of bone fractures recapitulates skeletal development and therefore healing bone is an ideal model system to study correlations between the architecture of the lacuno-canalicular network (LCN) and the surrounding bone matrix in different tissue types. At the site of fracture, first a soft tissue is formed which subsequently mineralizes and mechanically stabilizes the bone. The first formed mineralized tissue exhibits a rather low degree of structural organization at the fibrillar level and is later augmented by a more lamellar organized tissue. During mechanically induced remodelling the callus tissue is gradually replaced by bone which resembles the original bone structure of the cortex with a high degree of organization. This process is equal to the lifelong interplay between bone resorption by osteoclasts and bone formation by osteoblasts. Osteocytes are embedded in the extra cellular matrix (ECM) and orchestrate the remodeling process via fluid flow in the lacuno-canalicular network (LCN) and likely contribute directly to mineral homeostasis. To further elucidate the functionality of osteocytes, we apply a correlative analysis of ECM properties and LCN architecture within the same bone volume.
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Confocal laser scanning microscopy and high resolution synchrotron µCT measurements are used for a three-dimensional characterization of the LCN. The mineral content of the sample surfaces is measured by quantitative backscattered electron imaging (qBEI) and the mineral particle characteristics in the ECM by synchrotron scanning small/wide angle X-ray scattering (SAXS/WAXS). From the synchrotron µCT data (Fig. 1 ) the following parameters are analyzed to characterize the osteocyte lacunae in cortex and callus tissue and in particular at the interface region in between: (1) diameter, (2) volume, (3) oblateness, (4) orientation, (5) closest distance and (6) lacunar density. In order to determine those parameters we perform pre-processing, thresholding and segmentation as well as post-processing of the image data by using Python and Avizo for vizualisation ( Fig. 1) .
Data about the LCN and ECM in healing bone do not only allow a distinction between cortex, cartilage and callus, but also between different bone types within the callus. Callus bone exhibited on average larger and less elongated lacunae as well as higher lacunae density compared to cortical lamellar bone. Within the callus, woven-like bone areas showed thicker and less organized mineral particles in comparison to newly formed callus lamellar bone. Overall, we identified correlations between osteocyte network architecture and mineral particle characteristics in all tissue types. 
